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(54) ALKALI METAL STORAGE CARBON MATERIAL 

(57)Abstract: 

PURPOSE: To provide a secondary battery of high capacity excellent in 
cycle stability and further capable of resisting against charge/discharge of 
high current density. 

CONSTITUTION: An alkali metal storage carbon system material has a 
contracted ring aromatic structure to store an alkali metal in a carbon 
system material formed of a disordered lamination structure, and the alkali 
metal storage carbon system material, in which C/A atomic ratio (where 
represented carbon by C and alkali metal element by A) is 1 to 8 to provide 
at least two values of a peak of chemical shift . of an NMR spectrum of an 
alkali atomic nucleus with the one peak (B) ±2ppm and the other peak (A) 
provided in a plus side from this peak (B), is used in an electrode. In this 
alkali metal storage carbon system material, an amount of storing an alkali 
ion can be markedly increased, and also a structural change in the case of 
storage/removal can be eliminated. Alkali ion storage emitting reaction can 
be also increased. 
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(57) 

coe-^#'j>&< h& 2 ftt^ Ox -^cotr-^ (B) ifi 
o±2ppm v flh^ctr— ^ (A) #BEt?-^ (B) <t 
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*U**l»«lK**«»T?»oT, C/AJR^tti 

Y 6<D\Z->?1$>PU< i:* 2ffift?K — #CDtf— ^ 
(B) #0±2ppm, ffe*©tr— ^ (A) #RhT— ^ 
(B) <t!)r^^ffllfc:#ffi*rsci:*iRfa4:-rsr;i/* 

y&JBRKftjRKtm. 

3 ] m#9 1 * & *4 2 I3«©r;i/* V &JBR 

a & - dimmmmmftUo 

[0 0 0 1 ] 

[;gjg±©*jffl#S] r;i/*u 

[0 0 0 2] 

3£¥s «^«»©/hSMb#*#, -jxt 

m#?^m*#^gi£tiTv^o #u(4s 

tfJB&tlTiStK *fcr;i/^-i>A/y^A£-&K:ft 

ssnsy?!>A^ gtmnrntzZkmbtix^Zo 
b£>b&#*>s &«y^Att, -^mrfe©M^§i:LT 

«y ^AJ; !)«41M ^;i/£5£tt©ia±tt<&£ti£*><z> 

[o o o 3] c©A-5&ra«*#$fc-r5fc8>, y^-^A 
•aftfWfcssti? s s ^ k ufcKXfta t fli 

(4, fMl • fl|*fcMSii-fe;i/P--;** 
^y*#^«T, 1, 8 0 0"CT!ttJSUT» feixSK* 
«lH (^¥3 - 1 7 6 9 6 3-^5r$g) , 5Rfcr*^S> 
5^»45«itry^*^*Stt#HaT2 , 5 0 0^17? 
JiM&fbffliS bfc * © 2 - 8 2 4 6 6 ^&m) s 

2, o o o°c*m?Lz>mwLxmm$tifzy7yy-r Mb 
<DmA,tzb<Dtz¥ifim^£>ix. &m y^^A^y ^^a 

^&fcit*bT&*©{STttS>£#s if-r^;i/^^ffi© 
ft3*>0#f#*>;h,T^£o b£>b&#£s CODcfc^&H 



(2 ) ^¥7 - 3 7 5 9 0 

2 

[0 0 0 4] 

(4s AJBy^A^y^A^fefc*^ ^5«ttffl. *- 

£>CDT*&&<> b*>>b&#£s K*<Z>«*lC«fc-oT»4* 

bfc*K S&lt«ft?JS*©*8V^«**ffit:^^V^T*, 

[ooo5] cn»4,-£©<k3fe«**«#. -f 

(4s *HHE»©*{b*#5©T, RjftRttftlRDiB'ri: 

JBttfb-&«i©«jg3&sw«*tiTb*v^s i*->f 

i^o £ M-*^ r;i/*y>r^->3&sfgS©Jit:¥fT«; 

^<s ^iTCSM^il^ct^^o 
[ooo6]f:t% r;i/*y>f^>ia«ft36J^:*-<. 
B«Ettui*«b«bT*«a*«««*nr. 

y 4 *>(DMMM&Kifo&g.<D*£\,^)ij] y^ 

y^HoiRjKaAs^g < s 7;^ij^i^Mft 
3fb^tt©«ia*{b#«<s «K*mSJ6iSjKt>**^ 

[0 0 0 7] 

oTs c/AS^it c(4jK^s A(4r;i/^y 

^STni^St) ^1-8-efetis T)Vjjym?&<DN 
MR^a^ h;u©fb^^7 h tffiDlf— ^*5'i>ft< fc* 2 
fflfetis (B) #0±2ppnu ftfe^©^ 

(a) #Rb:-* (B) J;D77^fl|i:#|EtSC 

i: h -r % t y &mwimmmmtw*mm? z 

[0008] *&w<D$immttm&, mm^mmmm* 
so #b, fr^^&mmizm&ftmmm&tte^x^Zo z 



(3) 

3 

tt5r;i/*y4i*7;i/* y-f « jmc^ 

fc^. £©«k5fc*t»B\ *««K:JBiMSflj»»-e»* 

[0 0 0 9 ] *I^l:l»Mt4T'$.St»fb^»h b 
fllAKstfU — !✓» (P. P. P) , 

#y (p-7ai-u>t:-u>) (ppv) \ #y (p 
-7 (ppx) . *y^^v> N y 

^fcbtau mmmm (o-,.m-mn&) , w&m 

T*J;v>o **Wfc:ttffl*tiSS**tf3|s|.«x ca*>© .20 
£RB#©ffi^ifiJKx 1*3 0 0-1, 000 0 CT**£j5£-r 

m/$tmm?tt (h/c) «4 n o. os-o. 6. 

b<tt0. 15-0. 6T*$>£o 0. 05*STii, <7 

jBAsfcttassa^b^T-rso j<? 

[0 0 11] ^BBCD^l/AUA-JBKMftlHRWtttt, 

»Sb<tty^^A4l»«*-frfc*6D7?»!}, c/ajs 
?jttts 1-8. jfSKBi. 5-3T-^>-5o 

T% C/AB^tt#l*»fcttS&if. y^Attttj* 
£*xt\ -#8£@;t£i:. tr— ^ (A) 

*\ -rftt»-6a«t:iS»ffffl^sy^»>A-f 

[0 0 12] **ra©r;i/*y*JB»j«K3R*» 

< fc* 2tt£tt*itt&e>"*\ -#©tr-* (B) fcfc 0 ± 
2 ppmi:, ££fi&#©tr-^ (A) Rtr-^ 

(B) J:9 77m »S b<&4- 1 0 0 ppnu * 
fcfcSF * b<»4 1 0 ± 7 p pml:#StS« 
t\ 7;^'J^Vf^A0i^ HMtttt 7 Li, 
it^is? h<D&m*L i C 1© 1 ^E;i//l7jcS^©tf — 
^^Oi:lfei:^£D^£DT^So fb3^>7 b tf©tr— ^ 

(B) as±ffl©«Hfc:»£i:v>5 dfctt* r;i/*y>f2i- 
>±©^*fm?ffiK##i^o fcftoTv^s, rftfctr 
;i/*y>f * >#«W*r&tt©L i 2 ^ic^ot^s: 50 
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^4ic(*bv ztuts r;i/*y>f#>#>f — 

[0013] — # % -f bfcy^Afb3* 

h«siE©«[ti:5ili:tt«®*nT*D 
ffl*£s 1 9 9 2^«aYb^«^*HiftBlf*p 1 2 
9) . *»W©r;i/*y*JBqR*K*«»»-Ctt. tf- 

^ (a) fc&oTSttj**i3*©-e*So ^©je©^ 

7M?»5o y^^A*siRjK*n5i:lRlfift:S3fl*»S 
fc^Ki, v v^;i/T-^>h^-i>o tot, y^r>A 

SRabfeSsR^Stt^w^sfiF-fe, i?©i^ 

— * > b > b©fflSfP«fcct 6, *b^ 

^>:7h#£b£o 3£»fc:J;*i«* S^t:>^©*B£# 

«ic«t5ft^>7 h©^»4, m^t^mmcommmm 

-fSo >f — * U-h bfcy ^A>f;a->fcj;JS»JiB8 

##aEbiE©fbgs*>7 b 

[0014] ##ipj©7Vl/* y &JHfttt£X»tm<*. 

7;^^^>^iKftst©^s^ y^ 

3o *»B8©r;i/*y^«iRj«ft**»3|BH4. SSS^# 
J&£&o#. «JB«JB*(S«*bT*6^ y^*A©ct 
o^r;v^y^®©^^)jg^ffi^- : ?^J:^^^>^, ffi 
SrtfcKBG-r* «Hfc:>f 2j b — a > 

r;i/*y*JH*iRK7?gSo ^©ia^iKi^JSfi, 
r;v* y &JB»KK*»»»©iBdEJtfc«E*nav^© 
T% r;i/*y-f2l->©iRJK»ft4*«ic^:*<-r5Cifc 

[0015] Sfc, @P^©^^r;bpb V>f^>tfttlA!) 

ta<. ^^>t3«J■«lit*s«abTbTl^at^©"t?. 
*y ^^>^*BbT^^^fp]h¥fT^-*fpi^Rg^^ 
n-r. ^©^fRi^^>t»«AT*§, i»js«SM«iia^A# 
v^o tot, ^©^^^^^©r^AyAjBiRas* 

*»3fsn4 x - «a«6ffl«fi©*t»fcb-r*«t:«nfc* 

©T*$)^o 

[0016] *»W©r;i/*y 



5 

£WWbi§r^£, mm. r;i/rf> N ^V^A, ?-yfft& 
00-1, 000 °C, l> < (i 600-800 °C(DM 

st\ 0-6^^ L<&o^imm®tmm?&z 
tiz& y>m hti&o 

[ooi7] z<Dm&m^mm?5mt\,Tt±, 

«31««*T?B:5-C/RfB-2 0 0-C/KrlH* #?2;b< 

tt 2 o-c/bspeS-i o o°c/mm(DWUM^x*wuT s 

U 7 0-9 5 li%0llS^^^tIS^V^ a o 
[0 0 18] ZCD&o tbt»6nS!»iBl«ttx » 

*ftscfc*sT*SSo cti^©Mi:^ *y 

j:^ if <Z);t>f 4Sfinig'&L* n— 

(4s id^s i o o nas cm l 1 5-50 iigu, n 

[0 0 19] ;W>y-^Lt{i, *f«L fl&M 

y^^ru^uy, *y 7 Wbt:-y 5r>&£:<£>:7 yjR 
©Si, #'jt-;i/7;i/3-jK tfyjfifbtr-^&if©* 

ftl^ii^So ££s i«;W>y-kUTIi, >r 

[0 0 2 0] m»*K-c»s#*ft^»kc 
a-rscfctct 5, Bigs fls#t»s:k«is. 

^ a ® m m n a ^ -r s £ t * x% z 0 

[0 0 2 1 ] jSJ$£^£#&hbT&, y^A«*« 
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H^fb;^ Wixfz X<D«tfcVa J t># y n — £T© W 

[0022] *»93©r;i/*y 

#gH£l>T(4s iE««-»*JJ:Vfta»»t»bTfl3*W 
tSt*^*»), ^*A-f *>#IEaffi»Ki:«a 

fb*s** » S S #*4M*-C fc titt if® 

i + , SfcT^*>fi!>0Sfc UTttPFe " , As 

F 6 " s SbF 6 " ©<fc5£Va&7nSS©^ny Wb«J 

T — ^->s I" . Ij ' N Br" , CI" (D<^otnJ\u 

>f>7-*>, c 1 o 4 " <D&5t&mmmwtT-*>. 

H F 2 " s CF 3 SO3 " . SCN" 

r-^->41*-=)«j(P«©ft<*:«|iiLTtt, LiP 
£0 Fe^ L i A s F 6 s LiSbFg , L i B F 4 s Li 
C10 4 s Lils LiBr, LiCl. LiAlCl 
4 s L i H F 2 s LiSCNs L i C F 3 SO3 £ if* 
W£tl£o ZtlZ&o^XlZ, RtLiPFj s Li 
A s F e s LiSbF6s L i B F 4 s LiC10 4 s 
L i C F 3 SO3 #«?*b^o 
[0 0 2 3 ] #**©«#Ktt, »*. 

hs fh7tFD77> x 2-^^fh7hH 
D7^>, yt^rV7>, ^^-^^>s ^^h^r^^i^ 

-TA^s r -^07^ h >&£r©^<7 b >« N bVx 

(4, ^i:7D tri/>7J-^^— hs — 
K hs fh7bFD77>, 2- 

^f;i/fh7bFD77>, ^^^r-y->s ^^b^r->ai 

^>s ^**v^>*jJ;Vr - ^07^7 h >^^>31« 

[0024] ^^tz, ccD^Tjcm^shUTtis ±aa# 

7j<mS?K4s «9*K*yoi^U>^*^>f Ks #iJ7D 



7 

mmftmrn^ li 3 n, LiBci 4 t&ztDmvM* 

L i 4 S i O4 s L i3 B0 3 ttifoy 
[0 0 2 5 ] #3£8j?<E>T;i/# U&JKiRjKMlR»«»»& 

bfcy^^A-ftfiTftJi, 124 t^-Tctd tin nas 1 0 
a*«fiffiS«2 0*r*ma^tl^^^>^CDIEei^-^ 1 

nfciEa«isHrtt:iEa*«#4 o^iEa^-* 1 ow 

^a^m#:6 o*^a^«2 o«cB«b&fla7 o# 
iKiw*tifc*)©"r*&So 

[0 0 2 6 ] ft*, H2>HU — * 3 OhbTf*. ^JLHT 

uvftifc^awj&a©^*^ «ffi*$j:i«Hffifti:* 
»>A$*z:^v>*>ft^(Z)ia«flc»?*(effl-r5c 

£i$T*%Z>o ft*K OMU lEa^r — X 1 OcDftMl 

Mtc^ig^ nr fta^« 2 0 *tt«3E«f -T s # y ^ v 

[0 0 2 7] 

sisas^*)^^ «JB*jt#*8auT^ft^«*» 

«***/B^T^3fcg>H y =f- a «t o ft y 

ant* bS*u »3a*#lftffl±Jc:»IB* 

f^>o »I»#Kj6fcfc>f >^-*b-^3>ft^»©J|B« 
JfctfHIBSixftv^T^ r^'J^v^Mtl^^ 

»t**<t5ci:#Tg5o ttots ctissatm 

[0 0 2 8] Sfc. Iffl©*i:>f^>3&sUiA!)t5©t? 
ttft^CTs ««*Klffa»»0«ja*fb*«'J>ft<x * 

a*f»fcfli^;fc»3\ ^cWTfttt*^ ^;i/S?^ttic«n 

«iibTV^S^fpi^¥tTft-^fqI^KB^^ti^ ¥<DJ5 
fi!*6*«A7f*s &/«SJg#*£<^ XMMi^ 
Rl^hft^o tot, *»BB©r;i/*y*JKttKK** 

y^*A««k<D«a»#4i:UTffl^SCi:«c«fc!3> Kg 

So 

[0 0 2 9 ] 
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£>CDT*fatft^ 0 

mmmi 

zu^ytrfe (Kovacic) tCcfc&tfy (p-7x 

t^«b&. -rfttofe. a<b*2» (cuci 
2 ) , igfbr^^A <jr*) (AICI3) , ^> 

-tf> (C 6 H 6 ) *^;i/tt"ei : 1 : 4fcft5<k3£iB 

mwt (6N-HCD x-m&m&i,, $t>\zm 

J0 *&b£o ZCD^olZ bT-&J5Kbfc*y (p-^ji-V 

>) 14. JBtt, »««Jt**y-f F**j6<D<k5ft«JiE 

[0 0 3 0] ^©£5 tUT-&fiKL/fc5Py (p-^cn- 

i/>) ***aatT7 0 o-cT»«bTft*x*m*» 

5 0 2 5 0-C/HSHCD#M!ii£T#MB 

U 5 0 0"CA»e> 7 0 0°C*T-tt4 0-C/RfPJT-»S 
U 7 0 O'C^EiabfcRf^fJPl^S^ihb^iB*-??^ 

20 wstect o^^^tis (002) Boaiaffiiiiau 3. 

6 5AT?»o&, (0 0 2) McoS^tr-^fi, 

«jwe< cm^iatDHsa^^^sstt 1 oAttTtsi 

£*>*i£o -Tftfc*>. .aUB4SC»tt3«CJWTl?»o&o £ 
fcx Hul3fclRl«fc:bTs *y (p -y 3L-\sl/) ^82 
0-CT?««U <«T r 8 2 0^««*j x « 

Jfg^tmSfffcA*. iICDt»©OXJBiaSf«g**, 700 

[0 0 3 1 ] Ztie><D$tm&ttm\£, **veft;W>^ 
— i: bT*y^^u>»5fc*S«ttT-3 0%jpx.TSPEE 

t>*#Ili:iTVfWS^, m«?^hbr. PC (7 
ntri^>*— h) h d me 

(*«it=l : 1) a«*«y^T>A*l^E 
;i//lcDSST*S®b^tcD^ffli^Ts ^mTft-fe;!/** 
figbfeo C©-b;i/*fl3W 1- 6mA/cm 2 CDm^Sg 

^ [0 0 3 2] (^S) mi (A) - (B) fca5»*«ffi 

a^^^-ToEll (A) tt. 7 0 0-C««ft:*fliv^fc* 
CD, 0 1 (B) tt, 8 2 0-C«SfiRft*«^fc«7?*S o 
01 (A) - (B) ^^>, 2 01* -f ^;VST*©5EMt^ 

fcwiooxtauft^ii, AtKxttaskis 

StSk, 7 0 0°C^J5g^= 7 8 5mAh/g, 8 20 
Q Cmj&fc= 6 2 2mAh/g, 9 0 0°CM«:=4 7 5 
raAh/g^ti:a§l. f:^^f,l;3 0 0m 
Ah/gas«T-S3;ii:£ft tU 7 0 0°C^J5Eft;= 1 , 
0 8 5mAh/g, 8 2 0 e CMft = 9 2 2 mAh/ 
5^ g x 9 0 0'CHI^»= 7 7 5mAh/gCD^m^prfgT* 
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[0 0 3 3 ] (NMR) 15137 0 0-C««#i OftMKb 
fc«fitc, 1, OOOAh/kg36tb&K»*ffi|! 

KBrk«6lNMRK»St*«Lft 0 flSMsfcl* 

7 LiT-fc£o ih^tyy b (D&y&h. Ut L i C 1© 1 € 

b;i/*B2l:Sto B2^«>?!f)*ft<t5l:, 0±2p 
pnu *J|fflli«T*ttt5K0 ppmtbT-^ (B) * 
fcStr-^ (B) J; ftr^flk #*Jfc0!lTM±l*« 1 0 
ppm^tr-^ (A) i^#SlTM^^i:^So 
[0 0 3 4] tT — ^ (B) tt x D — 1/ >*y^7> (Lo 
renzian) <Z>*»BT$>!K ^W^Il^^tt 

s 0 ft¥^7^#a^:^^f0ppmt?ft5^^:ip^^s ft 

*HsS-&tt©L i 2 # : Ffc:»JBT-&So 3 0 0Ah/kg 

stwu Kfc^^f (b) if-r h<D<^#£W£;tx£o - 

tf-^ (A) fc)U #^>^> (Gaussian) 

So jR«orfie&0fcJ: (A) 1^ b©L i + T$>£<> & 
45, (C) tt s L i©>f *>tt«nfc»*S*u 

[0 0 3 5 ] (fli£H) |20^f,, Sl^fit 

Y C (A) it-r K (B) M) &s;ri:# 

d*ofeol20NMR^ Ml/^:fc<£T> w Xfgg[n]£f 
©ltSlfta>*>* 7 0 Q°Cm^t^^mfcT)V^ y&JWRjK 
ft*«*m©«Sii©*7 s ;i'fb bfe|gig0£0 3 i:^to 

B9 3 (a) 03 (b) i**<DKmmm. 

it^So H3 (a) tpt>m*>frt£&5iz* «e*©u^ 

£A>f ^U — S/aV^ W^> KTtts LiC6 

#IB# i:£*u y^A^a-v (ion Li) 
br-^ (A) ©»«;tf£5/r>4:fcSo 
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[0 0 3 6 ] ititWU (B) 1M H± % ft^3g^14 
y^A^H 1 (covalentLi) T% fcNHWfcn 

ofcteg£J#2rfcV>o ?Em©^^-XAi4. BE 
il^otUS^® [Ion Li, (A) lO 

ttsfu £/s^fcs 0 y ^ a 

(covalent Li, (B) ) li, WMn 

£#»U ;&m£*iSfc©^#;t toT, Li 

10 C 6 *jBASfflC«$fi*spIfiBfca: t), flfli«LiCi.B3 

[003 7] doiatx *%w©r;i/*y*«iajBGjK 
wtsasia ^ft fig^s y ^ a y a >r ;* > 

jK^tiSfci:*^, 0 3 (B) fr&UJ^fcJ;?^ Jl 

ra^*^j(S^tty^*A*3j:vy^^A>f sr>*«>r > 
^-iJi/-^>3 >£n, y^A (r;i/*y*JH) ©na 

[0 0 3 8] 

«iH*oi»®*a*ft*tt<-rik* s -tfSs. * 

[Hffl©W*fc»ifll§] 

[^ i ] mmm 1 fc»w-s>E«««(ftfl«T» 9, hi 

30 (A) 14 7 0 0 •CWjfitts Ell (B) (J8 2 0°CMft 
[0 2] ^Sfi#J 1 fc*5tt£NMR;*^ h;i/T»So 

[El 3] *«M<z>r;u*y*«»»K**»»©tt»© 
^;Wbb£«ijg0T-&*K 03 (A) tt¥W*li6BU 

Ei3 (b) i*mmm&mx$>z>o 

[0 4] ^WtOT^Ay^JBiKjKKSR^WSiflffi^ 

So 

40 3 0 — * 

5 0 IE}& 

70 mm 



[04] 



(7) 



nmW- 7 - 3 7 5 9 0 



[mi] 



W\2] 




1000 AWtelfM L.j£T<XrC#j8.rFP<D7U-miR?.-<* 



600 800 
46aAh/fcg 



- IstCyc 

- zndCyc 




IstCyc 
• arwJCyc 



Obs. 



~T" 
30 



-0.62_ppm 

.79ppm 
Lorenzira 




w=0«65 ppro 
Gaussian 



10 



-10 



— j— 

-20 



Chemical Shift (ppm) 



(8) ^98^7 - 3 7 5 9 0 



[H3] 



(A) 




ococoxxxccoxx 



caxxxxxrcoaxo 



Q C=126 
H) H=30 



Ion Li 



covalent Li 



=49 



H/C=0.238G£SMK) 

o.24i m&m) 

Lil47C378H90 

UCas7=870Ah/Kg 
<=2243Ah/l 

U196C37BH90 

LiCi.i»=1 157 Ah/kg 
=2983Ah/l 



7 0 Ot^fiJtUfcPPPO^SUjt^ia 



[fMUMfiE*] 

i^mmm i ] 
[ttiE*tft*s«] 

[4IIEttftg!l£] ^ffF8f«©SgH 
[*HE£iS] 

[tt&ni] Kra3r»K«ti3*ttu »«i?«a®ig 



ib¥*/y Y<?)\Z—>? (B) #0±2ppnu ££>£tr- 
* (A) ftWce-v (B) J:!)77Xfflt#ffit5ii: 

[91*9(3] §l*^2aBtK©-&mmfflm®fcf*4£J| 



(9) <&m¥-7 - 3 7 5 9 0 



[ffiiE^&iaa^] obo7 

[0 0 0 7] 

*y&JH*iK»£-&;fc7vv# u^«ia«^3RStfiKTfft 

Ctt^3R*^-T) #0. 12 5-1 Tfc»K r;i/*VJB 
^0NMH^^ h;i/CDfb^^>7 hffltf— >7 (B) # 
0±2ppnu S^Ct:- 7 (A) #§tlf— 7 (B) «t 

Sc^^ * « * CD T- ft 6 o 

[fMSMiIE3 J 

m^.nnM^\ 0009 

[»IE3&iSJ £M 
[HIIErtS] 

[0 0 0 9] #RflfcMi&fb#ttT!fcS*«fb^mi:l, 

V>#> #!|;U£tf 'J * 'J 7 :n - > bf - U 

Ttt, JBtt^jig (o-, m-ffi«jS) H ^-KSiis 

©as^sjk, jtm 3 o o~ i , oo cc-cw^s-ma.*. 

[^S«IE4] 

UfiEttftfflg«] ooii 

[ooii] *%ip;©7;v*y£JHRMftjR$*mtiu 

^ ifc{±s 0. 1 25~K JfSKIiO. 33~0. 6 



7T$5. A/CJBmtjb^ 0. 1 2 55fe»T*J±fcf-^ 

(a) tfiftmzti-r. tttt>*>mm.izmm^m-r?,v^ 

ft-s. A/cs^Jt*s±fBiSHp | gfc:$>sr;i/* y 
^m^mmmmmmt. «*«»*m*y 

iftfflJilSi: bTffl^S i:, 3£«gS£: bT y 5=-i? ASMS 
JilHfc^»fflft^*a*WIR#-ca* 3 7 2Ah/kg$ 

[**MIIE5] 

[MiE^ftSi^] 0 0 12 

[0 0 12] £fe, *ftiB07;i/:by&MiRjK&JR$tt 

NMR^^^ MU©-fb3^>7 h <5©tr-7#'J>& 
< £$> 1 T3T?fcT— * (B) iii->7h0 + 2ppm** 
$?i:b<fi*>? lrslf— 7 (A) :7^*flJ 

t'>7h*^t. cck&ut, tvu* y Tt^^y 

A©»£\ ^aaati 7 Li, fb^->7 b©Sip{*L i C 
1© 1 1 *?£*£© tr—^ £ 0 bfei:#©i>©T- 
feS. h fffflbf— ^ (B) *5±s3©IEH(c$.S 

[¥S£ffiIE6] 

[*jEM*SB*] 0 0 16 

HtiEtftS] £^ 

[0 0 16] ;»MB07;t:fcy&fflR]IKftJKStt- 

jl^yv-^ r;i/^>^ ^v>?a n ^vmtz 

00- 1 , 0 0 0°C, lfSL<li6 0O~8 0O-C©l 
It\ 0~6B$F^ «F*b<tt0~lKflBJ*lB ( 31-rac 

[fiiiE7] 

[tijE*fms!e^] mmm 
imiEMmms^,] 0029 

[ffiiE^ffi] 
[0 0 2 9 ] 

t)©T•{i^i:v^o 
*S60|J 1 



(10) 



- 3 7 5 9 0 



HJXf-y Z m. (Kovacic) iz£ Q #V 7 — \s y 

t^st-fc. -ti3it>%, mtnzm (cuci 2 ) , s 

<fb7;i/^-£A (Jffizk) (AlClj ) , (C 
6 H 6 ) *^;HtT? 1 : 1 : 4 «k o fctl^U >F 

«tt:tf:X*HaT-e«#L-fc. ff&nfe«fcfc*tttt (6 
N-HC1) T-fSJKiftrtU Tkifc, S6fcr-teb>iSfc 
*»5*li?>SL&©-fe, 1 0 0-ClCT*^$2*gb 

mjEttmmmz] mmm 

miEMSimS^,] 0 0 3 0 

[0 0 3 0] COi^tLtMLfe#'J7x-l/^4 

**a*T7 o o*CTf«u«L-rK3mR*r3(4*»fc (jut 

5 o o-csT-2 5 o'c/mrs<D^-umm.r-muv. so 
o°c3tpf> 7 o o°c*-r-f±4 o'c/mmx-^-uv, 700 

&&>e,ti2> (002) mvmrsmmiz. 3. 6 5AT-& 

ofco (0 0 2) fficDBWK— *tt, **fc«*«l£<C 
[SMS6*iIE9] 

[ffiIE*f^JHa£] 0 0 3 2 

[0 0 3 2] (&«) El 1 t^S*«*ttttt«*5K-r. E 

Hi, 7 0 O'C8Sj£te£JIl'>fc0yT-£>So 



[^*»iE 1 0 ] 

immttmmBZi 0 0 3 6 

[fflIE73^] XM 
[lilEf*!^] 

[0036] cntwu (b) im vit. xnm&& 

VT-VAfr? (covalentLi) T*. WMtn 

taotv^to (Ion Li. (A) -tM tO 

Ccovalent L i , -tM h- (B) 3 IPMS 

fc&ftU M.m£tlZ>t><D£%Z. ^5. fi£oT, Li 
C 6 *jB*«tt«««0«^rt6i:«!»)x «*«LiCi.9s 
ft if© V &m®LM&im&MHft Wfg i: ft 5 . 
[¥tt»IEl 1] 

[*iiE*tft*£«] mmm 

I*fIE»*fflB*] 0 0 3 7 

[«jE*ai sir 

[¥fi£*iIE 1 2 ] 

hhjemjrsb*] mi 

[HI] XJfifl 1 fc*»*^*««ffifl«-p»«. 

[^RUHE 13] 

[*tjEttft*S«] gli 

[ffiiEM0iiB«] m i 

[El 1 ] 




— : istCyc 
— - ZnrfCyo 



(11) 



<&M¥ 7 -3 7 5 9 0 



7D> h-K—i? 



f 



f 



